Background: Critical coarctation of the aorta is the most common congenital heart disease
INTRODUCTION
Aortic coarctation is a disease represented by a congenital narrowing of the aortic lumen, frequently located between the origin of the left subclavicular artery and the junction of aorta and ductus arteriosus. This pathology is the most common congenital heart disease with ductal-dependent systemic circulation and is frequently encountered in emergency settings in pediatric cardiology units. Echocardiographic assessment of this condition could be difficult in the fetus and newborn, due to the presence of persistent ductus arteriosus (PDA), which alters the anatomy of the aortic lumen, making it difficult to appreciate the narrowing degree of the aortic isthmus.
1,2
The ductus arteriosus plays a key role in cardiovascular physiology in both fetuses and newborns. During pregnancy, the ductus arteriosus remains open as a result of several vasodilator systems, such as endogenous prostaglandins, carbon monoxide, nitric oxide, or low pO2, which inhibit the contractile mechanisms. 3 In 90% of full-term newborns, the ductus arteriosus closes and turns into the arterial ligament during the first 48 hours after birth. 4 Often, a coarctation can be detected only when the ductus arteriosus closes and constriction occurs at the level of juxtaductal region.
In severe forms, this disease represents a critical condition that can become life-threatening, especially in complex cases associated with other congenital heart malformations. Therefore, serial echocardiographic examinations are required for a careful evaluation of the ductus arteriosus anatomy and aortic arch follow-up. 1, [5] [6] [7] Usually, aortic coarctation is established by corroborating information provided by general clinical examination with the results of transthoracic echocardiography.
Due to the high influence of the PDA in aortic coarctation diagnosis, several studies tried to identify echocardiography-based predictors for aortic coarctation. A carotid artery-subclavian artery index and the ratio between the diameter of the aortic isthmus and the diameter of the descending aorta have been proved to represent relevant parameters for characterization of aortic coarctation, even in the presence of ductus arteriosus.
The aim of this study was to evaluate the usefulness of different echocardiographic parameters in the prediction of aortic coarctation in newborns.
MATERIAL AND METHOD
This is a retrospective study performed by reviewing echocardiographic images of both pre-term and full-term while I/D is the ratio between aortic isthmus and descending aorta diameters. 8, 9 The Z score was also calculated by correlating body surface area and aortic annulus diameter, mitral annulus, distal portion of the aortic arch, and aortic isthmus using the Detroit calculation formula. Newborn demographic data analyzed included: gender, mean age at the time of the first echocardiographic evaluation, mean weight, mean length, average body surface area, mean gestational age, and antenatal diagnosis.
All the study procedures were performed in accordance with the declaration of Helsinki and the analysis protocol was approved by the institutional board of the hospital.
StatiStical analySiS
The data were analyzed using MedCalc (MedCalc Software, 
RESULTS
All data of 703 newborns were evaluated, of which 52 newborns presented in acute settings were classified as having aortic coarctation and included in the study. After data extraction, the study group was divided into 3 subgroups: The demographic data of the study are shown in Table   1 . The most common associated cardiac anomalies among newborns in group 1 are shown in Table 2 . In our study, 18 newborns benefited from antenatal diagnosis of aortic coarctation, and 12 of them belonged to group 1. No data regarding antenatal suspicion or diagnosis could be identified in 10 newborns.
Echocardiographic assessment identified statistically significant differences between the three groups of patients, patients in group 1 presenting smaller mean diameters of the echocardiographic measurements than patients in group 2 and 3 ( Table 3) .
ROC analysis identified a cutoff value of 1.37 for the CSAi index and a cutoff value of 0.46 for the I/D index as being associated with the highest predictive power for the diagnosis of aortic coarctation ( Figure 1 and Figure 2 ).
DISCUSSION
The neonatal period is characterized by changes in organ function, especially in the cardiovascular system. 10 The newborn myocardium has a low tolerance in the presence of increased preload and a lower response in case of increased afterload compared to the myocardium of an infant or child, therefore an early and correct diagnosis of aortic coarctation is mandatory for preventing acute deterioration of cardiac function.
10-13
Establishing the diagnosis of aortic coarctation in newborns in the presence of PDA remains challenging. the first lot consisted of 36 newborns diagnosed with aortic coarctation associated with PDA and the control group consisted of 19 newborns with PDA. The results of this study suggested that an I/D ratio of less than 0.64 represents a strong predictor for aortic coarctation. 9 Similarly, our study demonstrated that a value of less than 0.46 is associated with an increased specificity and sensitivity for the diagnosis of aortic coarctation.
Dodge-Khatami et al. were the first researchers to describe the CSAi index, demonstrating that an index of less than 1.5 has an increased specificity and sensitivity for In our study, the group was composed of both fullterm newborns and premature babies (one newborn at 29
weeks gestational age and one newborn at 36 weeks gestational age), showing that in this clinical setting a CSAi value lower than 1.37 has the best predictability for the diagnosis of aortic coarctation.
Our study has several limitations. First, this is a retrospective study and measurements were made offline, on images recorded by different physicians, which can impact the reliability of the measurements. Secondly, as the study lot was not very large, validation of our results is necessary in future prospective studies on a larger number of patients.
CONCLUSION
The 
